Light-dependent gene activation in Aspergillus nidulans is strictly dependent on phytochrome and involves the interplay of phytochrome and white collar-regulated histone H3 acetylation.
The ability for light sensing is found from bacteria to humans but relies only on a small number of evolutionarily conserved photoreceptors. A large number of fungi react to light, mostly to blue light. Aspergillus nidulans also responds to red light using a phytochrome light sensor, FphA, for the control of hundreds of light-regulated genes. Here, we show that photoinduction of one light-induced gene, ccgA, occurs mainly through red light. Induction strictly depends on phytochrome and its histidine-kinase activity. Full light activation also depends on the Velvet protein, VeA. This putative transcription factor binds to the ccgA promoter in an fphA-dependent manner but independent of light. In addition, the blue light receptor LreA binds to the ccgA promoter in the dark but is released after blue or red light illumination and together with FphA modulates gene expression through histone H3 modification. LreA interacts with the acetyltransferase GcnE and with the histone deacetylase HdaA. ccgA induction is correlated to an increase of the acetylation level of lysine 9 in histone H3. Our results suggest regulation of red light-induced genes at the transcriptional level involving transcription factor(s) and epigenetic control through modulation of the acetylation level of histone H3.